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SOUND FOCUS SPEAKER OF GAS-FILLED SOUND LENS ATTACHMENT TYPE 
Technical Field 



speaker; and, more particularly, to a sound focus speaker 
having gas-filled sound lens for focusing sound in an audio 
frequency band. 

10 Background Art 

A sound wave is a kind of wave, and therefore the 
sound wave is refracted to a different direction of 
propagation while passing through a different medium, 

15 Recently, in the field of ultrasonic wave, an active 
research has been in progress in focusing sound by forming a 
micro focal point at a specific distance from the ultrasonic 
source. However, it is not technically easy to focus sound 
in an audible frequency band due to diffusing 

20 characteristics of sound wave in a wave projecting direction. 
Though a conventional sound focus system including a sound 
reflector can be implemented rather theoretically, the 
component of the system is heavy weight and a rich sound 
quality cannot be guaranteed. 

25 Further, due to the wave characteristic of the sound 

wave, the sound waves interfere with one another. Therefore, 
at a practical circumstance, a sound level heard by a 
listener is substantially attenuated. And the emitted sound 
wave may cause a background noise because the sound wave is 

30 spread to a certain peripheral area. 

By using a refraction of sound wave, a speaker for 
focusing a sound to a focal point and reducing its spreading 
to an out skirt of the focal point is required. 



5 



The present invention relates to a sound focus 
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Disclosure of Invention 

It is, therefore, an object of the present invention 
to provide a speaker for focusing a sound by using a sound 
5 wave characteristic in which the direction of a sound wave 
converges to a focal point. 

In accordance with the present invention, there is 
provided a speaker for focusing sound in audible frequency 
to a focal point, including, a sound lens filled with a gas 
10 heavier than air; sound source generators coupled with the 
sound lens in concentric axis; and a soundproof chamber for 
surrounding the sound lens and the sound source generators. 

Brief Description of Drawings 

15 

The above and other objects and features of the 
present invention will become apparent from the following 
description given in conjunction with the accompanying 
drawings, in which: 
20 Fig. 1 illustrates a sound focus speaker including a 

gas-filled sound lens; and 

Fig. 2 depicts a degree of sound focusing based on 
sound wave frequency for the sound focus speaker in 
accordance with the present invention. 

25 

Best Mode for Carryincr Out the Invention 

A preferred embodiment of a sound focus speaker in 
accordance with the present invention will now be described 
30 with reference to the accompanying drawings. 

Fig. 1 describes a side sectional view of the sound 
focus speaker in accordance with the present invention. The 
sound focus speaker includes a soundproof chamber 1, a sound 
absorbing material 2, a gas-filled sound lens 3, a rear lens 
35 membrane 4, a front lens membrane 5, a vertex vibration 
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absorbing structure 6, a center fixing connector 7, a high 
pitch sound source vibrator 8, a low pitch sound source 
vibrator 9 and sound absorbing plates 10, and optionally 
further includes a gas pressure control unit 11. 
5 The soundproof chamber 1 is a part of a speaker sound 

chamber and an inner wall thereof is made with sound 
absorbing material. And also, the gas-filled sound lens 3 
and the sound source generators 8, 9 are installed in the 
soundproof chamber 1. The sound absorbing material 2 in the 
10 soundproof chamber 1 is arranged to minimize noise and a 
wave distortion and especially is designed to absorb a low 
pitch sound from the low pitch sound source vibrator 9 for 
preventing any unnecessary vibration. 

The sound source generators 8, 9 have a high pitch 
15 sound source vibrator 8 and a low pitch sound source 
vibrator 9. The high pitch sound source generator 8 is 
arranged on the central axis of the soundproof chamber 1 
considering rotational symmetry of the soundproof chamber 1 
and the low pitch sound source vibrator 9 is- arranged on 
20 circumference of a concentric circle with the high pitch 
sound source vibrator 8, separately. Since an off-axis 
arrangement of the sound source deteriorates sound focusing, 
only the low pitch sound source vibrator 9, which generates 
a long wavelength, may use an off-axis sound source. 
25 Further, as the power of the low pitch sound is increased, 
an overtone vibration is induced at the exterior lens 
surface and it deteriorates the refraction of sound wave. 
Therefore, the axial alignment between the high pitch sound 
source vibrator 8 .and the low pitch sound source vibrator 9 
30 is preferred to be in symmetrical layout. 

The gas-filled sound lens 3 is filled with gas being 
heavier than air from the rear lens membrane 4 to the front 
lens membrane 5. The front lens membrane 5 is to be a 
border of the sound lens 3 where the sound is refracted. 
35 The filled gas induces elastic tension along the surface of 
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the front lens membrane 5 at a certain inner pressure 
slightly above the atmospheres pressure. The degree of 
sound focusing depends on the dynamics of elasticity imposed 
on the front lens membrane 5. Sound refraction is 
5 synergistic with a penetrability and directionality of the 
sound wave and therefore it mainly depends on an elasticity 
of the membrane and an incident angle of the sound wave. 
Further, the refraction of sound wave on the border of lens 
has great dependency on a type of material of lens membrane. 
10 And also, in order to maximize the sound focus 

efficiency, the convex border 5 of the sound lens 3 should 
be implemented with a proper geometrical figure according to 
the density of filled gas in the sound lens 3. Generally, 
when relatively light gas such as CO2 rather than heavy gas, 
15 i.e. Kr, is used for an inner filled gas, greater convexity 
of the border 5 should be applied to achieve an efficient 
sound focusing, because a speed of sound wave in CO2 is 
about 20% slower than in the air and is slower about 42% in 
Kr than in the air. Therefore, in a case that Kr is used 
20 for inner filled gas, a converging angle of the sound wave 
can be increased to have several times the efficiency of 
sound focusing than in a case of when CO2 is used and 
moreover, a higher limit of inward sound pressure at which 
the inner filled gas can endure in the sound lens 3 is 
25 attained. And further, selecting a proper definition of 
incident angle for enhancing sound permeability through the 
membrane is facilitated. 

The high pitch sound source vibrator 8 positioned at 
specific location in the sound lens 3 generates a sound wave. 
30 The sound wave from the high pitch sound source vibrator 8 
is refracted while passing through the front lens membrane 5 
to thereby be focused at a certain exterior position. Due 
to the rotational symmetry of surface of the front lens 
membrane 5, the sound wave propagation is concentrically 
35 made along the convex surface of the front lens membrane 5. 
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Concurrently, however, the excessive concentration of sound 
pressure may induce an overtone vibration on the membrane. 
The vibration absorbing structure 6 is installed on the apex 
of the convex surface of the membrane for preventing the 
5 overtone vibration induced on the convex surface of the 
membrane. And the central fixing connector 7 is installed 
for supporting the vertex vibration absorbing structure 6. 

In the sound lens 3, the absorbing plates 10 are 
arranged to reduce efficiently a vibration induced by sound 
10 increment. The absorbing plates 10 are attached in layers 
at the inner wall of the sound lens 3 for preventing 
unnecessary resonance and absorbing a type of noises in the 
sound lens 3. And, the positions and interrelation of every 
component in the sound lens 3 influences the eccentricity of 
15 the sound. For example, by controlling a declination of the 
attached absorbing plates 10 against the inner wall of the 
sound lens 3, it is possible to control an incident angle 
toward the border 5 of the lens 3. 

Moreover, in order to stabilize the pressure and 
20 temperature of the inner filled gas as time elapses, an 
intelligent gas pressure control unit 11 is optionally 
installed on the sound lens 3. 

Fig. 2 shows a degree of refraction according to the 
sound wave frequency bandwidth. In high frequency over 2000 
25 Hz, the sound wave has short wavelength and all refracted 
waves converge to a well-focused zone effectively. In 
medium frequency band between 350 Hz and 2000 Hz, the sound 
wave has middle wavelength and the effect of the sound 
refraction and focusing formation is attenuated. In low 
30 frequency band between 80 Hz and 350 Hz, the sound wave has 
long wavelength and the sound focusing effect is minimized. 
That is, in the range of audible sound frequency over 350 Hz, 
the sound focusing is accomplished effectively. 

In accordance with the present invention, when the 
35 transferring efficiency of sound wave is designed to be 
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maximized, the sound transferred to a fixed target area of 
focus is over 90 % of the sound generated from the sound 
source in the high frequency band; 20 - 90 % in the middle 
frequency band; and at least 20 % even in the low frequency 
5 band. This translates to the sound focus speaker in 
accordance with the present invention generating a noise 
background level 10 times lower in 2000 Hz and 5 times lower 
in 800 Hz compared to the conventional loudspeaker. 

Consequently, high quality of* the sound can be 

10 transferred in a noisy surrounding and a prevention of sound 
spreading out of a focal point is accomplished. Therefore, 
the sound-focusing speaker in accordance with the present 
invention can be used in a low noise- sound system and home 
electronics, such as a television speaker and a computer 

15 speaker. And also, the speaker of the present invention can 
be used for various sizes and types of sound systems because 
an audible distance can be elongated and the size of speaker 
can be extended according to the location and operating 
environment . 

20 While the present invention has been described with 

respect to certain preferred embodiments only, other 
modifications and variations may be made without departing 
from the sprit and scope of the present invention as set 
forth in the following claims. 

25 
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